In this paper we present a life table for which the conjecture is false, and we study the conjecture for the cases of term assurance and a pension scheme. We consider a second conjecture that premium decreases when age increases, for some fixed interest.
We present a life table that contradicts these two conjectures. The life table is typical for a population that is subject to some high risk within a given range of ages, a risk that fades away with time as the survivors of the risky period are cured, healthy, and regular.
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Introduction ©
It is general practice to assume that the two conjectures hold for whole life policies. The first, premium increases with increasing age, and the second, premium increases with interest decreasing. One may be tempted to argue that the conjectures hold, but these conjectures cannot be proved without reservations, as they may fail to hold.
In [9] we suggested that the second conjecture may fail to hold. It stems from our paper [7] where we studied changes in life annuities due to changes in the force of mortality and the force of interest, and where we proposed estimates for the change in annuities, liabilities of life assurance, premiums and reserves under change in the force of interest and the force of mortality.
Dynamical life tables (DLT) uses force of mortality that varies with time. Life insurance plans and pension schemes are recently considering DLT and variable rate of interest.
Evaluation of annuities subject to DLT is quite complex. We suggest approximations based on the estimates that we achieved in (7) . We expanded the results in (8) to higher derivatives. This enabled us to achieve better estimates and to evaluate the size of the error of the estimated values.
© Abraham Zaks, 2013. In [9] we studied the first conjecture: premiums decreases when interest increases for whole life assurance and we proved that it is valid for a population that is subject to a life table that satisfies the weak decreasing assumption that is a life table for which the inequalities t p x ≥ t p x+y p x+y+t = t+1 p x hold for all x, y and t, where t p x is the probability for a life aged x to survive for at least t years.
We refer to a population as a standard population if it is subject to a life table that satisfies the weak decreasing assumption; otherwise it is a nonstandard population.
We intend to discuss the first conjecture: premiums decreases when interest increases for whole life assurance as well as for term assurance and pension schemes.
We observe a second conjecture: premiums increases with age for whole life assurance as well as for term assurance and pension schemes.
In this paper we suggest a life table that does not satisfy the weak decreasing assumption, that is the population that is subject to this life table is a nonstandard population and we will investigate the conjectures on the premiums behavior under change of interest and age for the whole life assurance, for the term assurance and for the pension scheme.
This life table suggests that both conjectures may fail for non-standard population.
A non-standard population may arise when the population includes a range of age of high risk that fades away over some given period that is the survivors of the high risk period become "healthy". Our table contains a young range of age under high risk, a risk that reduces over a decade to "normal" risk. The high risk fades away over a decade and the survivors are then subject to normal risk. For a life table in which the high risk occurs at a higher age range or occurs for several ranges of age the behavior of the premiums may be expected to behave "strangely" over large ranges of age.
In general life tables represent a standard population. A non-standard population occurs when the population includes a large group of high risk within a standard population. Table 1 is a life table of a non-standard population that includes a group of a high rate of mortality in the range of ages of 35 to 45 and the rest fits to a standard population.
1. A non-standard life table
In [9] we studied the first conjecture: premium increase when interest decrease, and we established that the conjecture holds for a standard population that is a population that is subject to the inequality t p x ≥ t p x+y for all non-negative values of x, y and t. We also observed in [9] that the inequality m p x n-m p x ≥ n p x holds if the inequality t p x ≥ t p x+y holds for all non-negative values of x, y, and t.
Recall that a life table satisfies the weak decreasing assumption if t p x ≥ t p x+y p x+y+t = t+1 p x+y for all x, y, and t.
We proved in [9] that the first conjecture holds for a whole life assurance provided the underlying life table satisfies the weak decreasing assumption that seems to hold in most life tables The natural question is: Do all life tables satisfy the weak decreasing assumption?
The life table in Table 1 (see Appendix) describes a population with high rates of mortality within the age range 35-45, and the survivors to age 45 are subject to "normal mortality".
In Table 2 (see Appendix) we have the yearly premiums due for a whole life assurance for various ages.
In Table 3 (see Appendix) we have the yearly premiums due for a term assurance for various ages.
In Table 4 (see Appendix) we have the yearly premiums due for some pension scheme for various ages.
We proceed to verify the two conjectures for the various assurance cases.
A whole life assurance in a case of nonstandard life table
Consider the life table in Table 1 that describes a population that is subject to high rates of mortality within the 35-45 age range, and for the survivors to age 45 are subject to "normal mortality". We will see that this life table describes a non-standard population Table 2 provides the yearly premiums due for a whole life assurance for various ages.
From Table 2 for the range of ages 35-45 it follows that for this non-standard population and for the case of whole life assurance the following hold. Proposition 2.1: For a whole life assurance for nonstandard population premiums may increase when interest increase, e.g. consider the range of ages 35-45 in Table 2 .
Proposition 2.2:
For a whole life assurance for a non-standard population premiums may decrease when age increase, e.g. consider the range of ages 35-45 in Table 2 .
These results "contradict" both conjectures, and one can easily explain these phenomema by the high risk in the 35-45 range of age in the life table.
We proved in [9. Theorem 2] that the first conjecture is valid for a standard population, therefore it follows that: Lemma 2.1: Table 1 describes a non-standard population.
A term assurance in a case of non-standard life table
Consider the life table in Table 1 that describes a population that is affected due to some cause that results in high rates of mortality within the 35-45 age range, so that those surviving the age of 45 overcame the cause and are subject to "normal mortality".
In Table 3 we have the yearly premiums due for a term assurance for various ages.
From Table 3 for the range of ages 35-45 it follows that for this non-standard population and for the term assurance the following hold. Proposition 3.1: For a term assurance for nonstandard population premiums may increase when interest increase, e.g. consider the range of ages 35-45 in Table 3 .
Proposition 3.2:
For a term assurance for a nonstandard population premiums may decrease when age increase, e.g. consider the range of ages 35-45 in Table 3 .
These results "contradict" both fonjectures, and one can easily explain the behavior of premiums of the term assurance in the age range of 35-45 in case of a high risk in this age range as given in the life table.
4. A pension scheme in a case of non-standard life table
From Table 4 for the range of ages 35-45 it follows that for this non-standard population and for the pension scheme the following hold.
Proposition 4.1:
For a whole life assurance for nonstandard population premiums increases when interest decreases, e.g. consider the range of ages 35-45 in Table 2 .
Proposition 4.2:
For a whole life assurance for a non-standard population premiums increases when age increases, e.g. consider the range of ages 35-45 in Table 2 .
These results are "as expected" due to the fact that the liabilities are far beyond the age "abnormality" and that the high rates of mortality decreases the value of the liabilities.
These both conjectures are probably valid for the pension scheme as one can argue.
Conclusion
The results as obtained in sections 3-4 stem from the high rate of mortality in the 35-45 age range describing a highly non-standard population. Reducing the rates of mortality in the 35-45 age range affects the results in sections 3-4. This suggest the conjecture that there is no non-standard populations due to the young and young-adult mortality hump in a standard life tables, that is: the two conjectures on premiums monotonicity are valid for the population subject to a standard life table. The humps in the standard life tables are too small to create non-standard populations that are subject to the life table.
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